Key indicators: single-crystal X-ray study; T = 150 K; mean (C-C) = 0.002 Å; R factor = 0.027; wR factor = 0.060; data-to-parameter ratio = 21.6.
The title molecular salt, C 6 H 16 N + ÁCH 3 SO 3 À , has been determined at 150 K. Two diisopropylammonium cations (dipH) and two anions form N-HÁ Á ÁO hydrogen-bonded cyclic dimers lying around centers of symmetry. Only two of the three O atoms of the methanesulfonate anion are involved in hydrogen bonding, resulting in slightly longer S-O bond lengths. The title structure represents an example of a sulfonate anion that is part of a hydrogen-bonding R 4 4 (12) graph-set motif, which is well known for related dipH acetates. Additionally, the Raman and the IR spectroscopic data for the title compound are presented.
Related literature
For simple dipH salts, see: Bajorat & Reiss (2007) ; Reiss (1998 Reiss ( , 2002 ; Reiss (2010a,b) ; Reiss & Engel (2004) ; Reiss & Meyer (2010) ; Sada et al. (2004) , Summers et al. (1998) . For spectroscopic data for sulfonate salts, see: Thomson (1972) ; Genceli Guner et al. (2010) . For graph-set analysis, see: Etter et al. (1990) .
Experimental
Crystal data Table 1 Selected geometric parameters (Å , ).
S1-O2 1.4433 (9) S1-O1
1.4596 (8) S1-O3 1.4600 (8) S1-C1
1.7560 (12) Table 2 Hydrogen-bond geometry (Å , ). (Brandenburg, 2010) ; software used to prepare material for publication: publCIF (Westrip, 2010) . the dipH cation. In these cases the structure type is strongly dependent on the geometry and the ability of these anions to form hydrogen bonds. The structures reported so far range from a quasi-molecular (dipH) 2 [SiF 6 ] (Reiss, 1998) , over cyclic dimers for some acetates (e.g.: Sada et al., 2004) and e.g. a substituted phosphate (Summers et al., 1998) , to one-dimensional polymers for the halogenides and some pseudo-halogenides (literature cited in Reiss & Meyer, 2010) . Even a two-dimensional hydrogen bonded network for the (dipH) 2 SO 4 (Reiss & Engel, 2004 ) and three-dimensional networks for dipH [IrCl 6 ] (Reiss, 2002) and (dipH) 2 [CdCl 4 ] (Reiss, 2010a) have been reported. The asymmetric unit of the title compound, which crystallizes in the centrosymmetric space group P2 1 /n, consists of one formular unit. The structure is composed of centrosymmetric, hydrogen bonded, cyclic dimers which are composed of two dipH cations and two methanesulfonate anions arranged as rings ( Fig. 1) . The graph set (Etter et al., 1990) for these hydrogen bonded dimers is R 4 4 (12). All N-C, C-C, S-O, and S-C bond lengths are generally within the expected range. The two S-O bond lengths of the oxygen atoms involved in hydrogen bonding (O1 and O3) are longer than the third one which is in accord to our anticipation (Table 1 ). The N-H···O hydrogen bonds with donor-acceptor distances close to 2.79-2.82 Å (Table 2 ) are in the range of medium strong hydrogen bonds. The R 4 4 (12) hydrogen bonding motif is well known for dipH acetates (Reiss & Meyer, 2010 , Sada et al. 2004 . Combinations of the dipH cation with structurally similar anions like [NO 3 ] - (Reiss, 2010b) , [ClO 4 ] - (Bajorat & Reiss, 2007) and various substituted carboxylate anions can be described as the generalized synthon: {dipH} IR data collected on a Digilab FT3400 spectrometer using a MIRacle ATR unit (Pike Technologies); 4000-560 cm comparing results of earlier work done on sodium-and caesium methanesulfonate (Thomson, 1972) , magnesium sulfonate (Genceli Guner et al., 2010) and dipHCl (Reiss & Meyer 2010) .
Refinement
A single-crystal suitable for structure determination was harvested from the mother liquor and directly transferred into the cooling stream of an Oxford-Xcalibur diffractometer equipped with an EOS-CCD detector. Data collection was performed at 150 K. All hydrogen atoms were located via difference Fourier synthesis. Positional parameters of hydrogen atoms of the NH 2 and the CH group were refined freely. All hydrogen atoms belonging to methyl groups were refined using a riding model with restrained angles and C-H distances but allowed to rotate about the C-C bond. Anisotrope displacement parameters of all non hydrogen atoms and individual isotropic displacement parameters for all hydrogen atoms were refined freely.
Figures Fig. 1 . Hydrogen atoms are drawn with an arbitrary radius and the displacement ellipsoids are shown at the 50% probability level; ' = 1 -x,-y,-z.
Diisopropylammonium methanesulfonate
Crystal data Primary atom site location: structure-invariant direct methods Extinction coefficient: 0.0276 (9)
Special details
Experimental. CrysAlisPro, Oxford Diffraction Ltd., Version 1.171.33.52, Empirical absorption correction using spherical harmonics, implemented in SCALE3 ABSPACK. 
